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Abstract – This research was conducted to measure 
water flow by implementing the Flow Meter tool. This 
was connected to a microcontroller and monitored 
through the website. In addition, the research was 
performed in stages, including (1) problem 
identification; (2) data collection; (3) hardware and 
software analysis, design, as well as website interfaces; 
(4) implementation and testing; and (5) concluding the 
development of hardware and software created. The 
results indicate the successful implementation of a 
water flow measurement prototype. This produced 
real-time data, updated every minute and displayed the 
required information on a website for direct 
monitoring. The study outcome is expected to be 
directly applied in dam or actual irrigation flow, and 
monitored on both website media and Android. 
Therefore, further research is required. 

Keywords – irrigation channels, water discharge, 
microcontrollers, flow meters. 

1. Introduction

Dams are buildings created to always be in contact 
with water.  
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These are small-scale structures used to raise water 
levels and ensure drainage through channels [1]. 
Moreover, several types are intended for certain 
purposes, based on the first function. These include 
the irrigation type projected for agricultural purposes, 
featuring the ability to flow river water to the 
designated area (land) through existing channels [2]. 

However, irrigation has not been efficiently and 
effectively used. The water application from 
irrigation is influenced by the farmers’ age, education 
level, and knowledgeability [3]. Moreover, changes 
in weather and water resource availability also has an 
impact on water use and requirements in agricultural 
land [4]. The application of manual techniques 
involves a significant amount of plant irrigation time. 
This leads to ineffective water use, and farmers have 
to wait before turning off the water pump, and the 
lands are flushed one at a time. The manually 
controlled techniques are feasible in small and not for 
larger lands. Hence, there is need for technology to 
assist in water management as well as effectively and 
efficiently meet the farmers’ requests [5]. 
Furthermore the conditions of water availability 
greatly influences agricultural success [6]. 

The lack of irrigation dams facilities has led to 
poor supervision and water flow monitoring. This 
challenge ought to be controlled in real-time, to 
ensure continuous supervision without a need for 
physical evaluation. In addition, the technology is 
also necessary for proper and more efficient 
performance of agricultural functions [7]. 

Moreover, there are several studies on the use of 
microcontrollers in connection with flow meters, and 
some used the Arduino Uno type. This was observed 
in a research performed by [8], with application in 
flow meters production. The fabricated device was 
efficiently used to measure transparent household 
water levels, based on the fuzzy logic method. In 
addition, the Uno Arduino microcontroller have a 
weakness in terms of the need to connect with a USB 
cable media. However, Wi-Fi media transmission is 
also possible through the Ethernet Shield remotely 
connected with a computer. This set up is used due to 
the absence of a Wi-Fi chip. In addition, some 
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existing research showed the used of LED or SMS to 
display water discharge data only. This is different 
from the technology in this current investigation, 
where Wemos D1 microcontroller with a direct Wi-
Fi chip was used remotely without the need for 
cables and connections with other devices. Also, 
website-based research was adopted to monitor the 
water discharge data in real-time [9]. Therefore, the 
information obtained were recapitulated into a report 
for the needs of relevant agencies. The automation, 
online features and real time-based systems in today's 
digital era are a necessity in numerous ways [10]. 

Based on the description above, water for irrigation 
purposes is considered important. However, 
problems in terms of use efficiency and human 
related challenges (employees and manager) have 
been reported. These include the absence of tools or 
systems for direct monitoring of water discharges in 
agricultural irrigation dams. the aim of this study, 
therefore, is to evaluate water flow using a flow 
meter connected to the microcontroller. In addition, 
the resulting data is displayed with the Arduino IDE 
software, while the average is continuously shown on 
the website page. This technology is designed to 
easily identify the water discharge characteristics in 
real-time online. The output is to be further 
developed, on order to determine the water 
management policies for irrigation and ensure more 
effective and efficient application. 

 
2. Methodology 

 
The materials used in this study are based on 

survey results and on-site observations, including 
Water Flow. These research tools comprised of both 
hardware: Wemos D1, Flow Meter, Power bank, 
Jumper Cables, USB Cables, and Computer/laptop 
with a minimum specification of Dual Core and 2GB 
RAM, and software: PHP Programming Language, 
Arduino IDE, MySQL as a database, and Web 
browser. In addition, the research procedure include 
the stages to facilitate the result implementation as 
shown in figure 1. 

Figure 1. showed the several stages of the research 
procedure used. These were initated by identifying 
the problem through focusing, finding out, 
understanding, and knowing the boundaries of the 
research problem. In addition, the data collection 
process was performed by executing literature and 
field studies. The three stages of analysis and design 
concentrated on the hardware and software, as well 
as the website interfaces required. 

This was followed by implementation and testing 
of hardware and software created, and the further 
evaluation of data generated. The final stage involved 
drawing conclusions and providing suggestions for 
further research development.  

Moreover, table 1 shows some of the hardware 
components used in this research. 

 

Start

Find out and understand 
the problems that will be 

faced and resolved

Collecting data by 
conducting library 

studies and field studies

Analysis of tool and system 
requirements and designing 

hardware, software and website 
interfaces

Implementation and 
testing of tools and 

systems

Implementation & 
testing successful?

Conclusions for the 
results of research 
and suggestions for 

further research 
input

Finish 

No

Yes

 
 

Figure 1.  The stages of research 
 

Table 1. Hardware device 
 

No Component Number 
1 Wemos D1 1 
2 Flow Meter YF-S201 1 
3 Battery 9V 1 
4 Jumper Cable 10 
5 Battery Connector 9V 1 

 
3. Results and Discussion 

 
3.1. Flow Meters and Microcontrollers 
 

This section explains the water flow measurement 
obtained from the several prototype research stages 
using a flow meter connected to a microcontroller. 
The data generated show information related to flow 
meter name, and a ½ inch variant was used. 

This device is traversed by water, which facilitates 
the rotation on the rotor with a magnetic component, 
and subsequently produces a magnetic field. The 
flow meter possesses three cables, including the red 
and black ones used for 5V and ground voltages, 
while yellow type is used for output. Therefore, the 
Wemos D1 microcontroller was used because of the 
inherent Wi-Fi chip, liberating the need to add an 
Ethernet Shield, as observed with the Arduino Uno 
type. This technology instigates the production of a 
more concise device. Furthermore, the flow meter 
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and Wemos D1 microcontroller were assembled 
using jumper cables connected to the pins contained 
in the Arduino Uno. This unit was further fitted to 
connect with a sensor, where the D7 pin is attached 
with a gray colored jumper cable. In addition, the 5V 
and GND pins were fitted with yellow and orange 
cables, respectively. 

 

 
 

Figure 2. Flow meter cable and jumper cable 
 

Figure 2. above shows the jumper cable inserted 
into a hole in the flow meter cable. The color used 
had no effect on anything, hence there was no need 
for to adjust the connecting color. However, the 
specific pin connected is regulated based on function, 
as observed in Figure 3. Therefore, the flow meter 
and Wemos D1 microcontroller were connected in a 
series of jumper cables based on the designated 
functions. 

 

 
 

Figure 3. The prototype of water debit measurement 
 

3.2. Arduino IDE Application 
 

The script or program commands needed to 
measure water discharge with this application were 
uploaded to the Wemos D1 microcontroller 
hardware. Figures 4. and 5. shows an initial display 
of the Arduino IDE: 

 

 
 

Figure 4. Display of the Arduino IDE loading process 

 
 

Figure 5. Initial display of Arduino IDE application 
 

Figure 4. provides a display of the shelter while the 
application is run. This features the appearance of an 
Arduino IDE home page, before the script needed to 
measure water flow with the Wemos D1 
microcontroller is entered. Therefore, the data is 
displayed on the website. This is one of the scripts 
used. 

 

#include <ESP8266Wi-Fi.h> 
const char* ssid     = "ZTE-
5a6b93"; 
const char* password = "48349624"; 
const char* host = 
"10.208.225.254"; 
 

The script above is used to identify the Wi-Fi chip 
in Wemos D1 microcontroller as ESP8266. 
Meanwhile, SSID and password scripts were used to 
ensure a connection with the Wi-Fi network, for use 
during testing. In addition, the host script is used to 
connect the microcontroller with a laptop, and 
guarantee similarity in IP while connected. 

The upload process into the Wemos D1 
microcontroller is performed using the upload button 
contained in the Arduino IDE application after typing 
everything needed on the script page. In addition, the 
progress is displayed at the bottom, and the serial 
monitor displays the success or failure results after 
100% completion by running the expected 
commands. Figures 6., 7., and 8. Below show the 
entire process. 

 

 
 

Figure 6. Upload button script  
 

 
 

Figure 7. Upload process script 
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Figure 8. Uploaded results display script 
 

3.3. Website 
 

The Website showing the study result is 
characterized by several menus displaying pages with 
the requirements.  

Furthermore, the dashboard menu page shows the 
latest results on discharge and water volume obtained 
in real-time. This also displays the graph of data 
averaged within 15 minutes, 1 hour and 24 hours, to 
ensure an accurate real-time monitoring. 

This menu directly shows the pages with functions 
to display data generated from the measurement 
prototype in real-time. The information exhibited are 
based on water discharge and volume per second. 
Also, this page displays statistics on average water 
flow and volume within 24 hours, and arranged for 
one month, to be potentially printed and used as a 
monthly report. 

The graphic menu displays a graph of water 
discharge within the last 5 minutes. This prototype 
subsequently enhances the visibility or monitoring of 
rise and fall in water generated, without needing the 
significantly large and available data sets. 

 
3.4. Testing Results 
 

This section showed the result of a prototype 
process of measuring real-time water discharge, 
displayed on the website using a flow meter 
connected to a microcontroller that has already been 
mentioned in this study. The two processes carried 
out were, 

 
3.4.1. Data Generator 
 

Data was generated by running a prototype of a 
water measurement using a flow meter connected to 
the microcontroller. The experiment was conducted 
three times using water as high as 10 cm, 15 cm, and 
20 cm. The water in a container was connected to a 
½ cm measuring pipe, in order to flow automatically 
through the meter that was mounted in the middle of 
the channel provided in Figure 9. as follows: 

 
 

Figure 9. Pipe connected flow meter 
 

The flow meter reacted and spinned on its inside 
called the rotor, then the resulting rotation was sent 
to the Dem wemos microcontroller which has been 
connected earlier, and has entered commands or 
settings made through the script in the Arduino 
application IDE. This command performed data 
processing through water that passes the flow meter, 
and produced a value in the form of debit and volume 
that was displayed on the website page. The flowing 
water was collected into the container that has been 
provided to measure water's height. The data 
generated and used in these experiments were the last 
five within the range of 5 mins, and those obtained 
from water as high as 10 cm, 15 cm, and 20 cm were 
shown in the table below: 

 
Table 2. 10 cm water height  
 

Data Date Data Time 
Water 

Discharge 
(L/Min) 

Water 
Volume 

(ML) 
17-01-2018 22:34:26 2 2 
17-01-2018 22:35:26 11 13 
17-01-2018 22:36:26 4 17 
17-01-2018 22:37:26 13 30 
17-01-2018 22:38:26 2 32 

 

Table 3. 15 cm water height 
 

Data Date Data Time 
Water 

Discharge 
(L/Min) 

Water 
Volume 

(ML) 
17-01-2018 21:56:35 11 11 
17-01-2018 21:57:35 6 17 
17-01-2018 21:58:35 10 27 
17-01-2018 21:59:35 3 30 
17-01-2018 22:00:35 11 41 

 

Table 4. 20 cm water height 
 

Data Date Data Time 
Water 

Discharge 
(L/Min) 

Water 
Volume 

(ML) 
17-01-2018 22:13:40 6 6 
17-01-2018 22:14:40 7 13 
17-01-2018 22:15:40 10 23 
17-01-2018 22:16:40 3 26 
17-01-2018 22:17:40 11 37 
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From the experimental data above, the water 
discharge was able to change, due to the rotation that 
caused it to be fast or slow, and this process was 
monitored on the page provided on the website 

menu. The sketch prototype of the walking tool used 
during the trial of data income were shown in Figure 
10. below: 

 

 
 

Figure 10. The prototype of Water Discharge Measurement Tool Prototype 
 
3.4.2. Data Processing 
 

Data processing was conducted using the website, 
and the information generated by the prototype of 
water flow measurements as high as 10cm, 15 cm, 
and 20 cm using a meter connected to the 
microcontroller, was sent and displayed on the 
website page in real-time. The data was then 
processed in the form of a graph displaying the 
average flow of water in 15 mins, 1 and 24 hours. 
However, in this trial, the time used was only 5 mins, 
and the last 5 data were collected from the 3 
experiments conducted earlier. They were printed 
and made into a report, besides, the dashboard menu 
also displayed the latest data generated without the 
need to open the menu. Next, they were presented in 
the form of graphs, aimed to facilitate the monitoring 
of the rise and fall of the discharge and volume 
generated. 

 
3.4.3. Data Testing 
 

The data obtained after further testing was assessed 
using the Root Mean Square Error (RMSE) to 
evaluate performance in terms of conformity, the 
difference between the predicted and the true value, 
and determined the error rate generated by the 
measurement prototype of water discharge. The 
following table showed the differences in water 
levels before and after the trial: 

 
 
 
 
 

 
 
 

Table 5. Water height before and after testing 
 

Before Testing After Testing 
10 cm 7,2 cm 
15 cm 13,3 cm 
20 cm 18,2 cm 

 

The following were results of the error calculations 
generated from the high water before and after the 
trial. 

 

Water with 10 cm height: 

𝑅𝑀𝑆𝐸  
,

 = 0,28 

Water with 15 cm height: 

𝑅𝑀𝑆𝐸  
,

 = 0,11 

Water with 20 cm height: 

𝑅𝑀𝑆𝐸  
,

 = 0,09 
 

It was found that the higher the water being tested, 
the lesser error produced. Also, the higher the water 
available, the faster its pressure and flow, leaving 
small quantity in the pipe.  

From the explanation above, this research has 
succeeded in implementing water flow measurements 
using a meter connected to the microcontroller. By 
using this system, water discharge was monitored 
online and in real-time. The data collected from this 
system was important for the efficient use of water, 
especially in agricultural irrigation.  
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The efficient use of water for irrigation purposes is 
very important, because of its decreasing availability, 
and also increasing food needs due to the rise in 
population. As observed in California where the 
availability of groundwater ran low, due to prolonged 
drought and the use of water for excessive irrigation 
[11]. This was also supported by the previous 
research [12], which found that irrigation methods 
and water use rates affected crop yields.  

Several efforts to increase the efficiency of water 
use for irrigation purposes have been carried out in 
several countries using an automatic regulation 
system and smart meters as implemented in this 
study. And also in India using smart meters in the 
distribution of water in small irrigation channels for 
agricultural purposes [13]. Therefore, this process is 
adjustable to the needs of the agricultural land diary. 
The regulation for the use of irrigation water 
developed by [14] comprehensive balance 
methodology involved carrying out a system 
diagnosis, making tactical plans, monitor water use, 
and improving asset management. Besides, the 
efficient use of water [15] through utilizing a 
sprinkler irrigation system for planting has been 
successfully carried out for rice cultivation in paddy 
fields. The development of an internet-based smart 
irrigation system with the use of the Arduino IDE 
software has also been implemented [16]. With this 
system, the use of water for agricultural land was 
streamlined, because watering was performed 
automatically only when plants need water, therefore, 
its use was very efficient. Besides, the use of 
Arduino IDE software has also been proven 
successful in creating an automatic water 
management system based on the Internet [17]. 
Moreover, it provided information in real-time and in 
the form of SMS to the system operator in the event 
of a decrease in water quality.   

Water is a very important resource in human life 
and all living matters in the world. Most of the Earth 
(70%) is water, and only a very small amount (2.5%) 
is in the form of freshwater that is consumed by 
humans and other living matters, making it valuable 
and requiring high maintenance [18]. Its limitations 
also get worse, since an increase in population result 
to a rise in the need for clean water [19]. The 
increase is even expected to rise by 55% from 2000 
to 2050 [20]. Besides, climatic change also affects 
the availability of water causing some regions to 
experience drought as observed in Vietnam [21]. 

Given the importance of freshwater for human life, 
its use needs to be regulated to ensure that it is more 
efficient and continues to be available not only for 
irrigation, and also for other purposes [22]. For this 
reason, the use of smart water technique with the 
latest information and communication technology 
(ICT) is needed to ensure that freshwater is used 

efficiently [23]. The use of information technology in 
the digital age is important in the realization of 
effectiveness and efficiency [24]. In the operation of 
smart technology in water management, it is also 
necessary to consider the use of electrical energy, 
which should be optimized for efficiency [25]. For 
example, the development of a water distribution 
system that flows to various regions, where each area 
is accountable for its uses, and the distribution is 
adjusted to the needs of the community, and leakages 
or other problems are easily detected [26].   

For household use, some system for measuring and 
regulating the utilization of smart water using the 
internet have been developed in this study. Such as 
the smart and automatic management technology, 
developed for [27] measuring the use of water at the 
family level with high resolution. The use of smart 
water measurements, which provides the detailed and 
real-time feedback on the rate of use in each 
household motivate them to conserve it [28]. The 
smart meters for measuring the water needs in 
households based on season, weather, and equipment 
was also developed [29]. Similar research was also 
carried out [30] in the development of a system 
which measures, collects all data, and regulate the 
water use of each family more efficiently, and even 
its use between women and men, and in the toilet.   

The efficient use of water needs to be carried out in 
different methods, in order to ensure the availability 
of fresh water for all life aspects. This effort should 
be undertaken in a collaborative manner involving all 
stakeholders, both from the government and the 
community, balanced with policies that prioritize the 
efficiency and effectiveness of water use. Therefore, 
with a good collaboration, supported by appropriate 
policies, this phenomena is realized.  

 
4. Conclusion and Future Research 

 
This research has successfully implemented the 

measurement of water discharge using a flow meter 
connected to a microcontroller that convey data 
online through website in real-time. The data 
generated in real-time was updated in 1 min. The 
results of trials using water at a height of 10 cm, 15 
cm, and 20 cm obtained an error of 0.28, 0.11, and 
0.09, respectively. This research is limited to the 
measurement of water discharge used in dams, and it 
is expected to be developed further for the 
implementation of smart management systems. With 
the creation and implementation of a smart system 
based on the internet which produces data online and 
in real-time, policies in managing water are better 
implemented for the efficiency efforts to be realized. 
For this reason, further development from this 
research is necessary. 
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